The polarity and magnitude of ambient charge influences three-dimensional neurite extension from DRGs.
Sulfated proteoglycans have inhibitory effects on neurite extension, and the negative charge of the glycosaminoglycan side chains may be involved in the inhibitory process. The main goal of this study is to investigate the effects of charge on three-dimensional neurite extension. Various concentrations of dermatan sulfate (DS), a chondroitin sulfate glycosaminoglycan, and consequently, various degrees of negative charge were presented on three-dimensional agarose hydrogels and the effect of charge on neurite extension from primary neurons was investigated. Dose-response experiments were also performed with the polycationic (positively charged) polysaccharide chitosan covalently coupled to agarose. The amount of DS or chitosan coupled to the agarose gel was quantified via metachromatic dye or Fourier transform infrared spectroscopy methods, respectively. The length of embryonic day 9 (E9) chick dorsal root ganglia neurites extended through charged agarose gels is dependent on the polarity and quantity of ambient charge. The inhibitory effects of the sulfated DS and the enhancing effects of the polycationic chitosan on neurite extension decrease as the amount of DS or chitosan coupled to agarose is decreased. These findings indicate that primary neural process extension is influenced by the polarity of ambient charge in a dose-responsive manner.